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Abstract
The aim of this exploratory study was to investigate the association between early functional abilities
and neuropsychological dysfunction (including dysregulation of activity) in 12 children with intellectual
disabilities (ID group) and in 12 children with autism-spectrum disorders and ID (ASD group) matched on
their developmental age (18 months). First, in both clinical groups, overall dysregulation was negatively
correlated with functional abilities. Only in the ASD group was overall neuropsychological dysfunction
negatively correlated with functional abilities. Second, data for variability in patterns of negative links
between functional abilities and respectively types of dysregulation and dysfunctions in neuropsychological
functions (attention, perception, association, regulation) between the two groups were obtained. Correlations
were more numerous and intense within the ASD group than the ID group. Cluster analysis by total number
of cases allowed differentiation between the two groups according to diagnosis, total dysfunction and total
dysregulation, but not according to total-functional abilities or chronological age. When the same analysis
was applied within each group separately, children with ASD could be differentiated into two sub-groups,
variously, according to total dysfunction, total dysregulation and total-functional abilities. Children with ID
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could be differentiated into two sub-groups according to total dysfunction only. So, this study showed the
possibility of early discrimination of atypical children according to the individual dynamic of links between
their daily-life functional abilities, their neuropsychological dysfunction and their dysregulation during their
activities, using new instruments of assessments.
© 2008 Association ALTER. Published by Elsevier Masson SAS. All rights reserved.
Résumé
Cette étude exploratoire a examiné les relations entre les habiletés fonctionnelles et les dysfonctionnements
des fonctions neuropsychologiques, dont la dysrégulation de l’activité chez 12 enfants présentant une défi-
cience intellectuelle et 12 enfants présentant de l’autisme avec déficience intellectuelle, appariés selon leur
âge de développement moyen (18 mois). Pour chaque groupe, la dysrégulation globale est négativement cor-
rélée aux habiletés fonctionnelles. Pour le groupe avec autisme, le dysfonctionnement neuropsychologique
global est négativement corrélé aux habiletés fonctionnelles. Entre les deux groupes et au sein des groupes,
des variabilités apparaissent dans les patterns relationnels entre, d’une part, les dysfonctionnements de
certaines fonctions spécifiques (attention, perception, association, régulation), certaines dysrégulations et,
d’autre part, les habiletés fonctionnelles spécifiques relevant de divers domaines. Les corrélations négatives
significatives sont plus nombreuses et élevées pour le groupe avec autisme que le groupe avec déficience
intellectuelle seulement. L’analyse en clusters des cas a permis la différenciation entre les deux groupes en
fonction de leur diagnostic, leur dysfonctionnement neuropsychologique global, leur dysrégulation globale,
mais pas selon leurs habiletés fonctionnelles ou leur âge chronologique. Au sein de chaque groupe séparé-
ment, cette même analyse met en évidence deux sous-groupes cliniques respectifs, se différenciant pour leur
dysfonctionnement global et leur dysrégulation globale et leurs habiletés globales, pour les enfants avec
autisme et se différenciant seulement par leur dysfonctionnement global pour les enfants avec déficience
intellectuelle. Cette étude montre la possibilité de discriminer précocement des enfants atypiques en fonction
de leur dynamique individuelle de liens entre leurs habiletés fonctionnelles de vie quotidienne, leur degré
de mobilisation de leurs fonctions neuropsychologiques et de leur régulation de leur activité, en utilisant de
nouveaux instruments d’évaluation.
© 2008 Association ALTER. Published by Elsevier Masson SAS. All rights reserved.
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Introduction
The aim of this study is to explore, in using new relevant instruments well-theoretically founded,
associations between early functional abilities and neuropsychological dysfunction (including
dysregulation) in children with both autism-spectrum disorders presenting intellectual disabilities
(ASD group) and in children with only intellectual disabilities (ID group), matched on their
developmental age (DA) within the sensorimotor developmental period. Surprisingly, although
studies have investigated functional abilities and neuropsychological dysfunction separately in
atypical populations, rare studies have specifically investigated, in this developmental period,
links between them, in considering intra- and interindividual variability. Moreover, this study
examines in which measure it is possible to identify distinct clinical subgroups in the two atypical
populations, on the basis of different intensity of links between their functional abilities and their
neuropsychological dysfunction.
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Functional abilities in ID and ASD children
Deficits in adaptive-functional abilities are considered as a clinical criterion to diagnosis of
intellectual disabilities (AAMR, 2002; AAIDD, 2008) and it also contributes strongly to diagnosis
and prognosis of autism (Freeman, Del’Homme, Guthrie & Zhang, 1999). Moreover, from an early
intervention perspective, families and services are widely preoccupied with adaptive functioning
in children with ID or with ASD; it is also sustained by the American Association on Intellectual
and Developmental Disorders’ recommendations to assess the individual’s level of autonomy
and the degree of support needed (notably by means of the use of the “Supports Intensity Scale-
SIS”, AAIDD, 2008). So, functional abilities include adaptive skills needed to cope with daily
environmental demands (Carpentieri & Morgan, 1996; Dionne, Bricker, Harguindéguy-Lincourt
& Tavarès, 2001; Liss et al., 2001; Paul et al., 2004).
More specifically, autism refers to impairment in reciprocal social interactions and in verbal
and nonverbal communication as well as a restricted repertoire of activities and interests (DSM-
IV, APA, 1994). Studies that have compared adaptive abilities between children with ASD and
children with ID matched on their intelligence quotient (IQ) or mental age (MA) have consistently
demonstrated that children with ASD show more deficits in socialization (de Bildt, Serra, Luteijn,
Kraijer, Sytem & Minderaa, 2005; Ghillam, Carter, Volkmar & Sparrow, 2000; Klin et al., 2002;
Liss et al., 2001; Schatz & Hamdan-Allen, 1995; Stone, Ousley, Hepburn & Hogan, 1999; van
Meter, Fein, Morris, Waterhouse & Allen, 1997) and in communication (Carpentieri & Morgan,
1996; Vig & Jedrysek, 1995) than in children with ID.
Several arguments support the consideration of chronological age (CA) and DA when interpret-
ing the level and profile of observed adaptive abilities scores (Carter et al., 1998). Notably Schatz
& Hamdan-Allen (1995) found significant correlations between CA and each domains (commu-
nication, daily living, socialisation and motor skills) of the Vineland Adaptive Behavior Scales
(VABS, Sparrow, Balla & Cicchetti, 1984), both in children with ASD and children with ID pre-
senting mean CA of eight years old. Bricker, Yovanoff, Capt, and Allen (2003) obtained a highly
significant correlation between CA and the scores for each six domains (fine and gross motility,
self-care, cognition, communication, social adaptation) considered in the Assessment Evaluation
Programming System for Infants and Children (AEPS, Dionne et al., 2001) in a large sample
of TD toddlers and young children. In the present study, it would therefore seem appropriate to
apply a control for CA in order to verify eventual variability in results regarding patterns of links
between levels of functional-adaptive abilities and the degree of dysfunction or dysregulation.
Neuropsychological dysfunction and dysregulation in ID and ASD children
Neuropsychological functions begin to develop in the first years of life and contribute also to an
individual’s adaptation to the environment, particularly in problem solving situations (Anderson,
2002; Barthélémy, Hameury & Lelord, 1998; Griffith, Pennington, Wehner & Rogers, 1999;
Plumet, Hugues, Tardif & Mouren-Siméoni, 1998; Tager-Flushberg, Joseph & Folstein, 2001).
Amongst those functions, some are currently studied: focus and maintain of “attention”; “per-
ception” that apprehends sensorial information from the environment and certain invariants in
objects and in people; “association” that allows the coordination of sensory modalities or of one
sensory modality with motility; “regulation” that allows modifying one’s behaviour based upon
previous experience and anticipation of the effects of actions and that implies planning of effec-
tive behaviour oriented by a goal and inhibition of the ineffective behaviour (Adrien, Barthélémy
& Lelord, 1995a; Adrien et al., 1995b); this last neuropsychological function is also named as
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“self-regulation” (Whitman, 2004; Nader-Grosbois, 2007a, 2007b). Some of these functions are
included in the construct of executive function that corresponds to attentional control, information
processing, cognitive flexibility and goal setting, working memory or inhibition of prepotent or
automatic responses (Griffith et al., 1999; Hugues & Russell, 1993; Tager-Flushberg et al., 2001;
Welsh & Pennington, 1988).
Regarding these neuropsychological functions, “dysfunctions” may be pointed in ASD or ID
people and some have been theoretically associated with neurophysiological deficits in several
regions of the brain (Laxer & Ait-Mokhtar, 2002; Lelord, 1990). Recent studies have shown the
relevance of studying neuropsychological and neurophysiological functions in autism-spectrum
disorders (Adrien et al., 2001b; Filipek et al., 1999; Laxer & Ait-Mokhtar, 2002; Whitman, 2004).
Some authors reported neuropsychological dysfunctions in ASD children and adolescents con-
cerning functions, such as association (Martineau et al., 1992a; Martineau, Roux, Garreau, Adrien
& Lelord, 1992b); attention (Cochin & Martineau, 1998; Courschene et al., 1994; Martineau et al.,
1992b; Whitman, 2004), perception (Boddaert et al., 2004; Bruneau, Bonnet-Brihlhault, Gomot,
Adrien & Barthélémy, 2003; Gomot, Giard, Adrien, Barthélémy & Bruneau, 2002; Kalfa et
al., 2004; Laxer & Ait-Mokhtar, 2002) and regulation (Adrien, Rossignol-Deletang, Martineau,
Couturier & Barthélémy, 2001a; Blanc, Adrien, Roux & Barthélémy, 2005; Seynhaeve & Nader-
Grosbois, 2007; Nader-Grosbois, 2007a, 2007b). Specifically regarding this regulatory function,
“dysregulation” is defined as difficulties in “spontaneously-initiating known and appropriate
actions, maintaining them and completing them” (Blanc et al., 2005, p. 230). Specifically, five
types of dysregulation were distinguished by Adrien et al. (2001a): “breaking off” of activ-
ity; “perseveration” of actions; “slowness” in the rhythm of activity; “variability” in levels of
behaviour during the activity and “lack of synchronization” between actions usually coordinated
in a sequence of actions. In ASD, dysregulation could be explained by basic neurophysiological
disorders as cerebral-modulatory insufficiency (Lelord, 1990) or disorders with regards to the
sensory modulation (to focus on the stimulus, to filter its relevant information and to process the
whole stimulus information, Ornitz, 1983, 1985).
Concerning children and adolescents with intellectual disabilities, studies assessing disorders
of neuropsychological functions are still scarce but some are emerging (Nadel, 1999; Sigman,
1999). Nevertheless, some studies have found lower levels of disorder in most neuropsychological
functions in children with ID than in children with ASD (Adrien et al., 2001a; Barthélémy et al.,
1997; Hameury et al., 1995) including dysregulation (Adrien et al., 1995a, 1995b; Blanc et al.,
2005; Martineau et al., 1998) or deficit in self-regulation (see Nader-Grosbois, 2007a, for review).
Functional abilities and neuropsychological dysfunction or dysregulation
Some authors have hypothesized that early neuropsychological dysfunctions could be implied
in the earliest developmental trajectory in autism and be responsible for the latest core autis-
tic syndrome (Barthélémy et al., 2002). Notably Adrien (1996) and Nader-Grosbois (2007a,
2007b) emphasized that difficulties in autism regarding functional activities with objects and
social relationships were linked to dysregulation or to deficits of self-regulation.
A few studies go beyond the simple report of weaknesses in adaptive behaviour or dysfunction
in atypical populations. Nevertheless, Gilotty, Kenworthy, Sirian, Black & Wagner (2002) found
that deficits in specific executive functions (notably initiation and working memory) are important
contributors to their adaptive functioning impairments assessed by means of the VABS (Sparrow et
al., 1984), in 10-year-old children with high-functioning autism or Asperger’s disorders. Sbordone
& Guilmette (1999) also observed that data from neuropsychological test modestly predict every-
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day behaviour. Some other studies repeatedly found negative significant links between the degree
of dysfunction in several neuropsychological functions or dysregulation and the levels of cog-
nitive development in children with intellectual disabilities; these negative links were overall
more numerous and intense in children with ASD than in children with ID (Adrien, 1996; Adrien
et al., 2001a, 2001b; Blanc et al., 2005). Moreover, Adrien (1996) examined 43 children with
ASD (mean DA = 18 months; mean CA = 63 months) and 18 children with ID (mean DA = 22
months; mean CA = 56 months). A hierarchical cluster analysis of cases determined three clinical
subgroups of children respectively characterized by:
• low dysregulation of activity, quite good levels and quite homogeneous profiles in overall
sociocognitive and socioemotional development;
• low dysregulation of activity, quite important psychomotor delay, heterogeneous profiles in
sociocognitive development and especially socioemotional development;
• very intense dysregulation of activity, low level of psychomotor development and an important
heterogeneity in sociocognitive and socioemotional development.
Results showed that there were more autistic children and higher intensity of autistic behaviour
in groups 2 and 3 than in group 1. In ASD and ID children, negative correlations were obtained
between, on one hand, the severity of dysregulation and, on the other hand, overall DA or the
DA in: language, oculomanual coordination and sociability. See Seynhaeve and Nader-Grosbois
(2007) for reviews about links between sensorimotor development and dysregulation in children
with ASD and with ID.
However, even if these studies reported negative association between neuropsychological dys-
function and early functional abilities or early development in several areas (Griffith et al., 1999;
Tager-Flushberg et al., 2001), it does not mean that there is a unidirectional relation of causality that
leads to contribute to developmental disorders or autism. Indeed, it could be possible that differ-
ent pathologies imply specific deficit that globally hinder the development of neuropsychological
functions, but in distinct manners across development (Pennington & Ozonoff, 1996). Although it
is still hypothetical, factors like the age of the onset of disorders or possible compensating mecha-
nisms in other functional domains could influence the consequences of a specific neuropsycholog-
ical dysfunction on the developmental trajectories of an individual (Seynhaeve & Nader-Grosbois,
2005b). Precisely, Whitman (2004) conceived an original developmental model of self-regulation
in autism in which self-regulatory processes create a dynamic relation between early sensory,
motor, arousal/activation/emotion processes, on the one hand, and progressive development of
skills in cognition, language, communication and social interaction, on the other hand. This com-
plex dynamic, changing over time, includes reciprocal, direct and indirect influences between each
of the processes. It could determine specific-clinical profiles of autism and also explain individual
variability. This model offers a promising dynamic-theoretical framework in order to interpret
links between neuropsychological dysfunctions, functional abilities, developmental trajectories;
thus, it passes the perspective of unidirectional causal relations. This model needs to be examined
in empirical studies about early atypical development. So, our study is based on this model to
apprehend children with ASD and with ID (as suggested by Nader-Grosbois, 2007a, 2007b).
Several hypotheses were investigated in the present study. Firstly, functional abilities in children
with ID and children with ASD would be negatively linked to dysfunction, specifically dysfunction
of attention, perception, regulation and association and also dysregulation of activity (breaking off,
perseveration, slowness, variability, lack of synchronization). Secondly, in both atypical groups,
variability in patterns of links between their functional abilities and their specific dysfunctions or
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dysregulation would be observed. Thirdly, negative links between functional abilities and specific
dysfunctions or dysregulation would be more numerous and intense in the ASD group compared
with the ID group and would reflect distinct dynamics of their abilities and their mobilization
of neuropsychological functions. These variable dynamics would generate the identification of
clinical subgroups of individuals presenting specific profiles of dysfunctioning and abilities that
passes the differential diagnosis of autism-spectrum disorders or of intellectual disabilities.
Method
Participants
In order to select the sample of children with ASD group presenting associated intellectual
disabilities, and of children with only ID group, six early intervention services in the French
speaking part of Belgium were contacted. Those services offer stimulation for children at home and
educational guidance for parents. Since the target period of this study was within the sensorimotor
period, we asked the psychologist of those services to identify which children had an average
developmental age between 12 and 24 months and a clear diagnosis of autism (for ASD group) or
moderate intellectual disabilities (for ID group). Their differential diagnosis had been verified in
referring to DSM-IV standard criteria (American Psychiatric Association, 1994) and by applying
the Childhood Autism Rating Scale (CARS, Schopler, Reichler & Rochen-Renner, 1989). The
target range of developmental age was chosen because of the developmental heterogeneity in
atypical children in this transitional period between the three last piagetian sensorimotor stages
(Adrien, 1996; Nader-Grosbois, 2006; Tourrette, 2006) and in order to ensure enough contrasting
data and variance. The overall developmental age was used in order to match the two groups of
children. It was determined by using the Brunet-Lézine-revised scales (BLR; Josse, 1997) (see
instruments section for a description).
Alongside children’s assessments, a partnership with children’s parents and professionals of
the early-intervention services was also proposed in order to carry out individualized interven-
tion programs. Several families agreed to participate. Table 1 illustrates the main participants’
characteristics.
Table 1
Summary of participants’ characteristics
Characteristic ID (n = 12) ASD (n = 12)
CA (M, S.D.) 36.2 (10.8) 49.8 (12.7)
Developmental scores at the BL-R
DA
Overall (M, S.D.) 18.8 (5.0) 18.3 (5.1)
Postural (M, S.D.) 21.1 (7.5) 21.5 (4.5)
Coordination (M, S.D.) 18.2 (5.1) 19.5 (5.4)
Language (M, S.D.) 17.1 (5.0) 15.7 (5.6)
Sociability (M, S.D.) 20.8 (5.3) 15.4 (7.1)
DQ (M, S.D.) 53 (7.6) 38.7 (13.1)
Diagnosis criteria
Total score at CARS (M, S.D.) 20.3 (1.9) 39.6 (5.3)
ID: children with intellectual disabilities; ASD: children with autistic-spectrum disorders; CA: chronological age in
months; DA: developmental age in months; DQ: overall developmental quotient; BL-R: Brunet-Lézine revised scales;
CARS: Childhood Autism Rating scale.
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The first group included 12 children with ID (seven boys; five girls): 10 children presented
Down syndrome and two, neurological impairments (regarding the last two children, they did not
have any genetic syndrome or multiple disabilities, but presented several neurological symptoms
early detected of an unknown origin). They made up the non-ASD category. The second group
comprised 12 boys with ASD (eight having severe ASD and four, slight to moderate ASD),
who made up the ASD category. Children with ID were younger than the children with ASD,
t(21.44) = − 2.82; p < 0.01. Chronological age ranged between 20 and 46 months in the ID group
and between 31 and 64 months in the ASD group. The difference may be explained by the fact that
most of ID children received early diagnosis, which was not the case for most of ASD children.
Regarding their different BL-R DA, the ID group had a higher DA mean in socialization than the
ASD group, t(22) = 2.11; p < 0.05. The ID group also had a higher development quotient (DQ)
mean than the ASD group, t(17.6) = 3.3; p < 0.005. Finally, the ID group had a lower mean in
CARS score than the ASD group, t(22) = − 11.85; p < 0.001.
Instruments
Childhood Autism Rating Scale (CARS, Schopler et al., 1989)
This scale was used to ensure that all of the children met the respective diagnostic criteria of
their assigned group (non autistic category for children with only ID and autistic categories for
children with ASD and ID).
Brunet-Lézine-revised scales (BLR; Josse, 1997)
These scales are a French adaptation of the Gesell scale (Gesell & Armatruda, 1947). These
scales allowed to determine children’s DQ, overall DA and DA in posture, coordination, lan-
guage and sociability. In order to match the two groups of children, the mean of overall DA was
considered.
Assessment evaluation programming system for infants and children – birth to three’ (AEPS,
Dionne et al., 2001)1
Based on a “Developmental Curriculum-based and Ecological Approach” (Bricker & Cripe,
1992), this instrument assesses children’s functional abilities in six areas: fine and gross motility,
self-care, cognition, communication and social adaptation. Although it is designed for children
with a development between birth and three years old, it can also be used with four-to-six-year-
old children with developmental disabilities (Dionne et al., 2001, p. 22). Three methods of data
collection are suggested:
• observation of spontaneous daily life behaviour in familiar environments;
• direct test or presentation of eliciting situations by an examiner;
• reported information from documents or from familiar adults.
The AEPS questionnaire must be completed by professionals, specialists of different disci-
plines (e.g. psychologists, speech therapists, physiotherapists. . .), teachers and also by parents.
This instrument is elaborated to allow direct links of assessment with intervention. Each area is
1 The preliminary French translation was used; now, the French version Évaluation, intervention et suivi (EIS, Dionne
et al., 2006), is published.
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composed of goals and specific objectives (behavioural items) arranged sequentially according to
hierarchical difficulty. Each behaviour (item) can be scored as: “pass” (= 2 points) when it is spon-
taneously displayed and generalized; “inconsistent” (= 1 point) when it is displayed in specific
situation or erratic and “fail” (= 0 point) when it is not displayed or when continuous assistance is
needed. Several scores can be calculated: a total score on all items (goals and objectives) for all
areas or a score on items for each area. Examples of goals item for each area in each domain are
given in Appendix 1. This instrument presents a good validity and reliability (Bricker et al., 1990;
Dionne et al., 2001; Tourrette, 2006). It meets the criteria for high quality of “curriculum-based
assessment” by the focus on individual’s strengths and needs as well on individual’s progression
(Bagneto, Neisworth & Munson, 1997). Moreover, it helps to observe the efficacy of intervention
(Notari & Bricker, 1990) or to make decisions about eligibility for services (Bricker, Yonavoff,
Capt & Allen, 2003). It is used in United States (Bricker, 2002) and well spread internationally;
for instance, it has been recently used in a longitudinal Belgian research study (Seynhaeve &
Nader-Grosbois, 2005a, 2005b) that notably confirmed the effective combining of assessment
with intervention.
“Évaluation fonctionnelle des comportements – révisé” (EFC-R, Adrien et al., 1995a)
This instrument allows the assessment of dysfunctioning about 13 neuropsychological func-
tions: attention, perception, association, intention, tonus, motility, imitation, emotion, contact,
communication, instinct, regulation and cognition. For illustrations, items for attention, percep-
tion, association and regulation functions are given in Appendix 2. For each function, five items are
assessed according to intensity and frequency of disorders, on a five-point Likert scale: 0 = never;
1 = sometimes; 2 = often; 3 = very often; 4 = always. A score by function (range: 0 to 20) and a
total score can be calculated (range: 0 to 260). In its last English version (Behaviour Functional
Inventory-BFI, Adrien et al., 2001b), items of instinct and tonus functions were removed, but all
of the other items remained identical. The Likert scale ranged then from 1 to 5, but with the same
scoring definitions. The instrument demonstrated good reliability and validity in the validation
study (Adrien et al., 2001b).
Dysregulation of activity assessment (RDEG, Adrien et al., 2001a)
It has been constructed in order to assess child’s dysregulation, when he/she is engaged in an
activity. Fifteen items are divided in five types of regulation disorders that could occur in three
phases of the activity (initiation, maintenance and achievement): breaking off (action sequences);
perseveration (repetition of actions); slowness (in the rhythm of actions and gestures); variability
(discrepancies of behavioural levels during the activity) and lack of synchronization (between
actions usually coordinated in a sequence of actions). Each RDEG items as well as examples
are available in Appendix 3. The frequency and intensity of disorders are estimated on a 1 to 5
Likert scale: from lower to higher frequent and intense degree of dysregulation. A total score of
dysregulation (range: 15 to 75 points) as well as a score for each type of dysregulation (range: 3
to 15 points) and for each phase of activity (range: 5 to 25 points) can be calculated by adding the
scores on the items concerned. This scale meets validation criteria (sensitivity, reliability, validity).
Procedure
Firstly, the researcher presented the AEPS to professionals and parents for familiarization with
the questionnaire and in order to respond to their questions. Secondly, for each child, parents
and practitioners were invited to complete, independently, the AEPS questionnaire. They had to
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return it within three weeks. They were asked to observe the child in daily-life activities in order to
answer to the items of the AEPS. If a functional ability did not clearly occur spontaneously, they
could test or present contrived situations several times before scoring the item. The researcher was
available upon their request in order to clarify any question. The researcher also filled up the AEPS
questionnaire according to: naturalistic observations at home or at the early-intervention service
(e.g., observation of the child having a meal, playing alone or with friends, washing hands, going
to bed to take a nap, asking for help); observation at home or at the early-intervention service,
but in a structured situation for evaluation occurring in a quiet room with no distractible stimuli
and reported information by parents and professionals when the behaviour could not be directly
observed by the researcher.
In the present research, a special scoring procedure was adapted regarding AEPS scores in
order to compare functional abilities in children with ASD and ID and in children with only
ID. A mean score for each goal item of the AEPS was calculated from the independent scores
reported for this goal item by the researcher, the child’s parents and the practitioners of the early-
intervention service. So, this mean score could reflect what a child is able to do in daily life across
different contexts and with different persons or environments. These goal-mean scores were used
to calculate a mean score for functional abilities in each area and an overall-mean score of all
functional abilities.
Dysfunction and dysregulation of activity were assessed according to the child’s behaviour
in the context of developmental assessment by means of the BL-R, which incorporate various
materials (such as blocks, books, pictures, a doll and tea set, cars, small social objects, etc.) as
well as various social interactions with the examiner. Two to three sessions of about 30 minutes
were necessary to complete the assessment and each session was videotaped. A 30-minutes
session was punctuated by short breaks as often as the child needed them. Videos were viewed
three times. The first time helped to encode developmental data. The second view permitted
to complete the EFC-R and the third, the RDEG. Detailed neuropsychological dysfunctions as
well as microscopic disorders of regulation were then identified and qualified with regards to
their frequency and intensity. More precisely, items of the two grids (EFC-R and RDEG) were
firstly analysed separately for each specific developmental situation proposed to the child during
assessment (e.g., to look at a mirror, to fill a cup with blocks, to read a short book, to wind
up a musical toys). After viewing, a final clinical score for each item of the grids was given
according to the dysfunctions or the disorders of regulation observed in average through all of
the developmental situations taken together. Alongside, formal assessment sessions, naturalistic
observations when visiting the child at home or at the early-intervention service as well as parental
and professional teams’ clinical reports were also considered to fill out the grids of EFC-R.
Results
Functional abilities
Independent t-test comparisons were performed between the two groups in order to compare
their functional abilities scores (presented in Table 2).
No difference was observed between children with ID and those with ASD in their
total-functional abilities scores. Children with ASD had a lower mean social-abilities score,
t(21.59) = 3.26; p < 0.005, than children with ID (statistical power = 0.73). On the other hand,
children with ASD were proved to have a higher mean gross-motor abilities score than children
with ID, t(16.98) = − 3.65; p < 0.005.
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Table 2
Mean AEPS functional abilities scores comparisons in ID and ASD groups
ID (n = 12) ASD (n = 12)
Total abilities score
Mean (S.D.) 1.13(0.35) 1.09(0.33)
Range 0.58–1.60 0.57–1.86
Fine motor abilities score
Mean (S.D.) 1.27 (0.41) 1.41(0.38)
Range 0.60-1.83 0.57–1.97
Gross motor abilities score
Mean (S.D.) 1.26(0.34) 1.67(0.19)
Range 0.45–1.63 1.31–1.97
Self-care abilities score
Mean (S.D.) 0.98(0.48) 1.13(0.43)
Range 0.11–1.72 0.33–1.83
Cognitive abilities score
Mean (S.D.) 1.05(0.35) 0.93(0.34)
Range 0.47–1.56 0.33–1.76
Communicative abilities score
Mean (S.D.) 0.94(0.37) 0.55(0.53)
Range 0.40–1.50 0.13–1.87
Social abilities score
Mean (S.D.) 1.35(0.42) 0.76(0.48)
Range 0.62–1.95 0.21–1.74
AEPS: Assessment, evaluation programming system for infants and young children; ID: children with intellectual dis-
abilities; ASD: children with autism-spectrum disorders.
Neuropsychological dysfunction and dysregulation
As shown in Table 3, the total dysfunction as well as specific dysfunction for each neuropsy-
chological function, were significantly higher in the ASD group than in the ID group. The total
dysregulation score as well as the specific breaking off and slowness scores were higher in the
ASD group than in the ID group. Statistical power = 0.99 relatively to total dysfunction and total
dysregulation scores comparisons.
Links between CA and functional abilities, dysfunction, dysregulation
Firstly, in each group, Spearman correlations were performed between functional abili-
ties scores and CA. Within the ID group, several positive and significant correlations were
obtained between CA and scores in: gross-motor abilities (R = 0.83, p < 0.001); fine-motor abil-
ities (R = 0.75, p < 0.005); cognitive abilities (R = 0.72, p < 0.01); self-care abilities (R = 0.62,
p < 0.05) and total abilities (R = 0.61,p < 0.05). Within the ASD group, only one positive significant
correlation was obtained between CA and self-care abilities scores (R = 0.77, p < .005).
Secondly, no significant correlation was found, in either group, between dysfunction scores
and CA.
Thirdly, Spearman correlations were performed between dysregulation scores and CA.
Within the ID group, lack of synchronization was negatively associated with CA (R = − 0.71,
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Table 3
Mean dysfunction and dysregulation scores within ID and ASD groups
ID (n = 12) ASD (n = 12) t value
Dysfunction scores (EFC-R) M S.D. Range M S.D. Range ASD > ID
Total 32.0 13.6 11.0–60.0 104.8 30.9 41.0–161.0 − 7.46****
Attention 4.3 1.8 1.0–7.0 8.0 2.3 2.0–10.0 − 4.33****
Perception 0.3 0.7 0.0–2.0 8.1 2.8 3.0–12.0 − 9.20****
Association 6.0 1.9 3.0–9.0 10.9 4.6 3.0–18.0 − 3.45***
Intention 0.5 1.2 0.0–4.0 4.0 2.9 0.0–10.0 − 3.78****
Tonus 2.7 1.7 0.0–5.0 6.0 2.6 2.0–12.0 − 3.74****
Motility 0.2 0.6 0.0–2.0 3.2 1.4 1.0–6.0 − 6.58****
Imitation 5.3 2.6 1.0–10.0 11.6 4.4 2.0–18.0 − 4.34****
Emotion 1.8 1.9 0.0–6.0 9.0 3.7 5.0–15.0 − 6.04****
Contact 0.7 0.9 0.0–3.0 11.1 4.2 4.0–18.0 − 8.31****
Communication 2.2 1.7 0.0–6.0 9.3 3.9 1.0–15.0 − 5.76****
Instinct 0.6 0.9 0.0–3.0 6.5 2.9 0.0–10.0 − 6.73****
Cognition 0.2 0.4 0.0–1.0 7.8 2.4 4.0–12.0 − 10.73****
Regulation 5.1 1.7 1.0–8.0 9.3 4.0 3.0–16.0 − 3.37***
Dysregulation Scores (RDEG)
Total 27.3 6.6 18.0–43.0 34.5 9.1 20.0–49.0 − 2.21*
Breaking off 4.7 0.9 3.0–6.0 9.1 3.3 4.0–14.0 − 4.49****
Perseveration 6.9 2.6 4.0–13.0 5.9 1.4 3.0–8.0 1.19
Slowness 4.8 0.9 4.0–6.0 7.1 2.2 4.0–10.0 − 3.49***
Variability 4.8 1.4 3.0–7.0 6.3 2.7 3.0–13.0 − 1.81
Lack of synchronisation 6.3 2.9 3.0–14.0 6.1 2.4 3.0–11.0 0.23
ID: children with intellectual disabilities; ASD: children with autistic-spectrum disorders; EFC-R: behavior function
inventory; RDEG: regulation disorders evaluation Grid.
* p < 0.05.
*** p < 0.005.
****p < 0.001.
p < 0.01). In the contrary, within the ASD group, slowness (R = 0.58, p < 0.05), variability
(R = 0.67, p < 0.05) and lack of synchronization (R = 0.74, p < 0.01) were positively associated with
CA.
Links between functional abilities and dysfunction, dysregulation, controlling for CA
Firstly, partial correlations were performed in both groups, in applying Kendall’s Tau (control-
ling for CA) between functional-abilities scores, total-dysfunction scores, specific-dysfunction
scores in attention, perception, association and regulation and dysregulation scores (total and
specific) (see Table 4).
Regarding partial correlations between total scores in functional abilities and in dysfunc-
tion, a negative correlation was obtained in ASD group (R = − 0.80, p < 0.005), but not within
the ID group. In the same way, partial correlations were negative and significant between
functional-abilities scores by area (communicative, cognitive, social and fine-motor abilities)
and total-dysfunction score within the ASD group (p < 0.01 to p < 0.001), but not within the
ID group. The partial correlations were negative and significant between the total functional
abilities score and specific scores of dysfunction in attention (R = − 0.78, p < 0.01), regula-
tion (R = − 0.73, p < 0.05) and association (R = − 0.72, p < 0.05) within the ASD group and
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Table 4
Partial correlation between functional abilities, dysfunction and dysregulation in ID and ASD groups, controlling for their
CA
AEPS functional abilities
Total Fine motor Gross motor Self-care Cognitive Communication Social
ID (n = 12)
Dysfunction of neuropsychological functions (EFC-R)
Total 0.02 − 0.09 0.13 0.27 − 0.09 0.05 − 0.19
Attention 0.06 − 0.06 0.02 0.11 − 0.09 0.39 − 0.01
Perception − 0.68* − 0.70* − 0.41 − 0.47 − 0.60* − 0.66* − 0.76**
Association − 0.34 − 0.26 − 0.22 − 0.30 − 0.33 − 0.39 − 0.23
Regulation − 0.28 − 0.34 − 0.29 − 0.13 − 0.32 − 0.03 − 0.34
Dysregulation (RDEG)
Total − 0.59* − 0.63* − 0.63* − 0.45 − 0.62* − 0.18 − 0.58
Breaking off − 0.08 − 0.22 − 0.01 − 0.02 − 0.19 0.25 − 0.22
Perseveration − 0.52 − 0.60* − 0.59* − 0.33 − 0.56 − 0.08 − 0.57
Slowness − 0.53 − 0.37 − 0.16 − 0.52 − 0.60* − 0.52 − 0.48
Variability − 0.49 − 0.48 − 0.53 − 0.47 − 0.48 − 0.22 − 0.41
Lack of synchronisation − 0.52 − 0.58 − 0.65* − 0.37 − 0.50 − 0.13 − 0.51
ASD (n = 12)
Dysfunction of neuropsychological functions (EFC-R)
Total − 0.80***− 0.61* − 0.55 − 0.58 − 0.78*** − 0.86**** − 0.61*
Attention − 0.78***− 0.58 − 0.47 − 0.49 − 0.82*** − 0.88**** − 0.56
Perception − 0.22 0.00 − 0.19 0.10 − 0.29 − 0.36 − 0.23
Association − 0.72* − 0.57 − 0.57 − 0.80*** − 0.54 − 0.70* − 0.65*
Regulation − 0.73* − 0.62* − 0.40 − 0.51 − 0.69* − 0.80*** − 0.56
Dysregulation (RDEG)
Total − 0.80***− 0.75** − 0.52 − 0.58 − 0.77*** − 0.85**** − 0.63*
Breaking off − 0.71* − 0.63* − 0.37 − 0.35 − 0.75** − 0.75** − 0.51
Perseveration − 0.45 − 0.26 − 0.24 − 0.29 − 0.35 − 0.60* − 0.47
Slowness − 0.72* − 0.63* − 0.65* − 0.32 − 0.76** − 0.70* − 0.54
Variability − 0.54 − 0.44 − 0.19 − 0.68* − 0.45 − 0.56 − 0.43
Lack of synchronisation − 0.72* − 0.84**** − 0.57 − 0.59 − 0.58 − 0.67* − 0.52
AEPS: assessment, evaluation programming system for infants and young children; RDEG: regulation disorders evaluation
Grid; EFC-R: behavior function inventory; ID: children with intellectual disabilities.
* p < 0.05.
** p < 0.01.
*** p < 0.005.
****p < 0.001.
in perception within the ID group (R = − 0.68, p < 0.05). Further partial correlations are also
presented in Table 4 regarding each specific functional abilities score and each specific dysfunc-
tion score. Within the ASD group, eight negative correlations out of 24 were significant and
implied dysfunction in attention, association and regulation; within the ID group, four nega-
tive correlations out of 24 were moderately significant and concerned above all dysfunction in
perception.
As shown in Table 4, regarding partial correlations between scores in functional abilities and
in total dysregulation, with controlling for CA, they were significantly negative, high in the ASD
group (R = − 0.80, p < 0.005), but moderate in ID group (R = − 0.59, p < 0.05).
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Within the ID group, partial correlations between scores in fine motor, gross motor and cog-
nitive abilities and score in total dysregulation were significantly negative and moderate. Within
the ASD group, the total score in dysregulation was highly and negatively correlated with com-
municative and cognitive abilities and was moderately and negatively correlated with fine motor
and social abilities. Within the ASD group, the total functional abilities score was negatively and
moderately correlated with lack of synchronization, slowness and breaking off. No significant
partial correlation was found within the ID group between the total functional-abilities score and
specific disorders of dysregulation. More correlations are also presented in Table 4, regarding
each specific functional-abilities score and each specific disorder of dysregulation. Within the
ID group, only four significant moderate and negative correlations out of 30 could be observed,
whereas in the ASD group, 11 correlations out of 30 were significant.
Clinical subgroups on the basis of links between functional abilities and dysfunction,
dysregulation
Other analyses were applied in order to better appreciate associations between children’s
functional abilities, dysfunction, dysregulation, in determining subgroups in both clinical groups.
Notably, hierarchical analyses by clusters of cases using the Ward’s method were applied (Johnson,
1967): firstly, within ID and ASD groups taken together (n = 24); and secondly, within each atypical
group (n = 12) using the total mean functional-abilities score, the total-dysfunction score and the
total score in dysregulation as grouping variables.
Concerning ID group and ASD group taken together, two clusters were obtained. Cluster 1
(n = 12) included a majority of children with only ID (one child had ASD and ID). Chi-square
analysis yielded significant results, 2 (1, n = 24) = 16.67; p < 0.001, indicating that the distri-
bution of children with ASD and ID and children with only ID was not equal across the two
clusters. Independent t-tests have been done between the two clusters: mean-dysregulation score
and mean dysfunction score were higher in cluster 2 than in cluster 1 (p < 0.01 to p < 0.001). On the
other hand, no difference was found between the two clusters regarding mean functional-abilities
score or CA. The first cluster was labelled “intellectual disabilities with moderate dysregula-
tion and moderate dysfunction”, the second cluster was labelled “autism with moderate to high
dysregulation and moderate to high dysfunction”.
The same analysis was done within each atypical group and two clusters were obtained for
each group. Concerning the ID group, although the number of children is not sufficient in each
cluster to obtain significant results, cluster 2 (n = 3) tends to have a higher total dysfunction score
(M = 50) than cluster 1 (n = 9; M = 26). On the other hand, cluster 1 and cluster 2 did not seem to be
differentiated by total mean functional-abilities scores (respectively, M = 1.14 and M = 1.11), total
dysregulation score (respectively, M = 26.11 and M = 31) or CA (respectively, M = 37.50 months
and M = 32.33 months). The first cluster was labelled “intellectual disabilities with low to moderate
dysfunction” and the second cluster, “intellectual disabilities with moderate dysfunction”.
Concerning the ASD group, cluster 1 (n = 10) tends to have a higher total-dysfunction score
(M = 115.60) than cluster 2 (n = 2; M = 50), a higher total dysregulation score (M = 37.30) than
cluster 2 (M = 20.50) and a lower total mean functional-abilities score (M = 0.99) than clus-
ter 2 (M = 1.63). On the other hand, cluster 1 and cluster 2 did not seem to be differentiated
by CA (respectively, M = 48.95 months and M = 54.25 months). The first cluster was labelled
“autism with high dysfunction, high dysregulation and low functional abilities” and the second
cluster, “autism with moderate dysfunction, moderate dysregulation and moderate functional
abilities”.
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Discussion
This study examined links between functional abilities and dysfunction of neuropsycholog-
ical functions, including dysregulation of activity, in two participant groups – children with ID
and children with ASD matched for their DA (18 months). Firstly, some differences appeared
between the two groups in their weaknesses of functional abilities. Indeed, several domains of
abilities were lower in the ASD group than in the ID group. These functional abilities clearly
improved with CA in the ID group, but it was not the case in the ASD group. Secondly, the
frequency and the intensity of dysfunction in several neuropsychological function and of dys-
regulation were much higher in children with ASD than in children with ID. Whereas in the
ASD group, lack of synchronization, slowness and variability in the activity increased with CA,
in the ID group, lack of synchronization decreased with CA. Thirdly, even if in both groups
of children, their functional abilities were lower when their dysfunction of neuropsychological
functions and their dysregulation were more frequent and intense, various patterns of negative
links between specific-functional abilities and specific dysfunction of neuropsychological func-
tion or dysregulation appeared in both groups. These negative links were more numerous and
intense in the ASD group compared with the ID group. Fourthly, correlations and clusters of
case, obtained in children with ASD and with ID, reflected distinct and variable dynamic of
their functional abilities and their mobilization of neuropsychological functions that generate
the identification of clinical subgroups of individuals presenting specific profiles of dysfunc-
tioning and abilities. All of these results need to be specifically discussed with regard to other
studies.
Regarding functional abilities, children with ASD showed lower social abilities and commu-
nicative abilities than children with ID, which has been consistently demonstrated in several
studies (Carpentieri & Morgan, 1996; de Bildt et al., 2005; Kraijer, 2001; Liss et al., 2001;
Schatz & Hamdan-Allen, 1995; Stone et al., 1999; van Meter et al., 1997). Results also showed
higher gross-motor abilities in the ASD group relative to the ID group. Klin et al. (2002) also
found higher scores in the motor domain using the VABS for children with ASD compared to
those with ID. In addition, positive correlations between CA and functional abilities were much
more numerous in the ID group compared with the ASD group, in which only self-care abili-
ties improved with CA. Thus, although functional abilities overall tended to increase with age
in children with ID, this was not particularly the case for children with ASD. It could reflect a
possible chronic process of disorders that could become more and more pervasive across their life
trajectory.
Concerning dysfunction, children with ASD showed more frequent and intense dysfunc-
tion for each specific neuropsychological function considered separately or together than in
children with ID. These results were similar to those obtained by other researchers (Adrien
et al., 2001b; Barthélémy et al., 1997; Hameury et al., 1995; Martineau et al., 1992a,1992b)
and confirmed the differential diagnosis of each group of children. Concerning dysregula-
tion, children with ASD compared with children with ID, showed more intense and more
frequent disorders, specifically breaking off and slowness in the activity (as also observed by
Adrien et al., 2001a). In addition, whereas in the ID group, lack of synchronization decreased
with age, it increased with age in the ASD group, as it was also the case for slowness and
variability.
The hypothesis that total dysfunction and specific dysfunction (attention, perception, regula-
tion and association) would be negatively associated with functional abilities in both groups,
was confirmed. Indeed in each group, the more dysfunction decreased, the more functional
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abilities increased both overall and in specific domains. Specific dysfunctions of attention, per-
ception, regulation and association were negatively linked to total-functional abilities in both
groups. It also confirmed the hypothesis that variability and difference in patterns of links
between specific-functional abilities and specific dysfunction would be observed between the
two groups and that those negative links would be more numerous and intense in the ASD
group than in the ID group. In the ID group, regarding significant correlations between func-
tional abilities and specific dysfunctions, perception was mostly involved as it was negatively
correlated with total-functional abilities and more specifically to social abilities, fine motor, com-
munication and cognitive abilities. For example, the item “he/she is overreactive to sounds”,
within the perception function was especially likely to be observed when the child with ID
had to coordinate his/her attention between the adult’s voice and his/her activity. Children
with ID alternated their gaze less frequently between persons and objects (Sigman, 1999).
Nader-Grosbois (2001) observed that children with ID seemed to prefer dyadic interactions
(interactions between two partners) to triadic interactions (integrating an object or an external
event in the interactions between the two partners). It was as if they abandoned their attentional
focus on the activity to gain socioemotional proximity with the adult. It may be, then, that in
this group, dysfunction in perception was displayed in triadic interactions (which often occur
within a problem-solving context). Dysfunction in perception was related to lower functional
abilities in all domains, but gross motor and self-care. In the ASD group, when dysfunction
of association, attention and regulation decreased, functional abilities increased, both overall
and in specific domains, such as cognitive, communicative, self-care, fine motor and social
domains.
The hypothesis that, in both groups, dysregulation was negatively linked to overall func-
tional abilities as well as to specific functional abilities in different domains was confirmed.
Thus, in both groups, the higher the dysregulation, the weaker the functional abilities. Spe-
cific dysregulations were also negatively linked to functional abilities in both groups (although
correlations between total-functional abilities and respectively perseveration and lack of syn-
chronization were not significant in the ID group). As it was hypothesized, results showed that
ASD and ID groups depart from each other both regarding variability and patterns of associa-
tion between specific dysregulations and functional abilities. Moreover, these correlations were
more numerous and intense in the ASD group than in the ID group. In the ID group, the lower
the dysregulation, the greater the increase in functional abilities both for overall and specific
domains, such as fine and gross motor or cognitive domains. In the ASD group, in the same
way, the lower the dysregulation, the greater the increase in functional abilities, both overall
and in specific domains, such as fine motor, cognitive, communicative and social domains. It
thus seems that total dysregulation had a differentiated impact in each group: whereas in the
ASD group, it was correlated with weaker communication and social abilities in addition to
weaker cognitive or motor abilities, this was not the case in the ID group. Regarding correlations
between specific dysregulations and functional abilities, the lower the level of synchronisation,
the weaker were gross-motor abilities in the ID group and fine motor and communication abil-
ities in the ASD group. Although lack of synchronization seemed to affect functional abilities
in both groups, one should note that in the present study, its associations differed between the
two groups according to CA: whereas lack of synchronization decreased with age in the ID
group, the inverse was shown in the ASD group. Specifically in the ID group, the higher the
level of perseveration, the weaker were fine-motor and gross-motor abilities. Perseveration was
a recurrent feature observed in this group. For example, children with Down syndrome demon-
strated repetitive behaviour, which mostly tended to exhibit well-known abilities when the task
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difficulty increased (Spurgen & Goodman, 1983) and they also had difficulties in inhibiting
inappropriate strategies in learning situations (Wishart, 1990). In the ASD group, the higher
the slowness scores, the weaker were total abilities; specifically, this association was marked
for cognitive, fine motor, gross motor and communicative abilities. Moreover, the higher the
breaking-off scores, the weaker were the communicative, cognitive and fine-motor abilities.
Breaking-off was also observed in Blanc et al.’s study (2005) in the context of spontaneous
play with a material favourable for sensorimotor functional and symbolic activities. Overall,
these results were consistent with the idea that dysregulation could be implied in various devel-
opmental disorders, such as global cognitive impairments and ASD, although it was found to
be more intense in the ASD group, as hypothesized by Blanc et al. (2005) who found a posi-
tive correlation between dysregulation and cognitive impairments. These results also emphasized
the differentiated retroactive effects or the dynamic relationship between levels of functional
abilities and the degree of dysfunction and of dysregulation in individual profiles of children
with ID or with ASD. It seems that each child in both groups mobilizes, in a various way,
his/her neuropsychological processes, his/her regulation of activity (included executive func-
tion) and his/her abilities in distinct domains or areas. Thus, the heterogeneity in the levels
of activation of neuropsychological processes and the heterogeneity in cognitive, communica-
tive, social, motor abilities drive to specific dynamics of links. Such an interpretation of the
results tends to support the Whitman’s (2004) model of development in children with ASD
throughout the development of self-regulation operating on all developmental and functional
processes.
Finally, cluster analysis revealed significantly higher dysfunction and dysregulation in cluster 2,
which included a majority of children with ASD, than in cluster 1 (children with ID) when both
groups were included in the analysis, but the two clusters could not be distinguished by overall
functional abilities. In contrast, cluster analysis performed within the ASD group revealed only
that two clusters had a trend to be differentiated regarding total-dysfunction, total-dysregulation
and total-functional abilities. In the ID group, it seems that the two clusters obtained had a trend
to be differentiated only regarding total dysfunction.
These results highlight that young children with ID or ASD (aged on average between three and
four and a half years old) of similar DA (18 months) could still present similar levels of functional
abilities overall, even when dysfunction and dysregulation were more severe in children with
ASD compared with children with ID. But in this early period of development, some children
with ASD who have higher levels of dysregulation and dysfunction could already have weaker
abilities in comparison with other children with ASD, which was not the case for children with
ID. Taking into account all these results, it seems that dysfunction (including dysregulation) may
affect functional abilities at an early age, either in a selective manner as for children with ID or in
a pervasive manner as for children with ASD. This is in accordance with the recent conception
of autism as a neurodevelopmental pervasive syndrome (Barthélémy et al., 2002; Rutter, 1996;
Whitman, 2004).
For both populations, especially for young children with ASD, it thus seems fundamental
to take into account and combine neuropsychological dysfunction assessment with other types
of assessment (e.g., development or functional abilities in daily life) in early intervention pro-
grams. Indeed, to enable children to realise early individualised education plan targets, it is
probably not only necessary to help children to acquire daily-living skills, but also to deter-
mine which neuropsychological functions (including regulation) are still preserved to facilitate
those acquisitions. Similarly, it is also important to determine which neuropsychological func-
tions need to be corrected in order to prevent possible accumulation of dysfunction that is likely
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to hamper the development of adaptive behaviour. More cross-sectional as well as longitudinal
research studies need to be carried out in order to identify changes and continuities in func-
tional abilities and dysfunction in children with ASD, ID and other developmental pathologies
and to consider how and to what extent neuropsychological dysfunction and, more specifically,
dysregulation could possibly hinder the teaching and the progress of functional abilities. In
this perspective, Seynhaeve and Nader-Grosbois (2005a) have already proposed three longitu-
dinal cases studies of children with Down syndrome focussing the dynamic interrelationships
between dysfunctions and functional abilities. In those dynamic interrelationships, they empha-
sized which aspects of intra- and interindividual variability helps to target some objectives of early
intervention.
Several limitations of the present study also need to be mentioned and may orient future
studies. First, our results about a small sample of children need to be verified with a larger sample
of atypical children. Second, in the present study, the two groups were matched on overall DA
(as made by Adrien, 1996; Adrien et al., 2001a; Blanc et al., 2005), but it would be interesting
to examine similar hypotheses in atypical groups of children who would be matched on their
social DA, or on their DQ. Indeed, only some authors found negative significant links between
dysfunction or dysregulation and DQ in ASD children (Adrien, 1996; Adrien et al., 2001a; Blanc
et al., 2005).
Even if the comparison between children with distinct psychopathology of development
must be encouraged to examine their real specificities in psychological functioning and devel-
opment, the difficulty remains when matching variables are to be chosen, namely because
atypical children (especially with ASD) present a heterogeneous developmental profile (Adrien,
1996; Tourrette, 2006). So, to match groups of children only based on global score would
not be sufficient (Tourrette, 2006, p. 89), it must be completed by cluster analysis of cases.
It allows extracting distinct subgroups of individuals out of the entire heterogeneous sample
(possibly composed of individuals with different diagnosis) on the basis of the similari-
ties of their scores obtained on specific variables. This method of clusters of cases may
pass the classical differential diagnosis in refining the description of individuals by tak-
ing into account their heterogeneity even if they present a same diagnosis (Hameury et al.,
1995).
Conclusion
This explanatory study permits to point out differentiate patterns of links between neu-
ropsychological dysfunction (included dysregulation) and functional abilities in children with
autism-spectrum disorder and with intellectual disabilities, having a mean DA of 18 months
and aged between three and four and a half years old. It gives more arguments in favour of
the hypothesis that neuropsychological dysfunctions could be implied in the earliest devel-
opmental trajectory in autism but also intellectual disabilities, in a differentiated manner.
It thus seems necessary to propose fine etiologic models well-differentiated in order to
avoid a too global hypothesis relative to neuropsychological dysfunctions in developmen-
tal pathology. A functional and dimensional approach of developmental pathologies could
also permit a better understanding of interindividual differences within syndromes that are
maybe as important as between syndromes (Plumet et al., 1998). From an intervention’s
point of view, it is worthwhile not only to consider the teaching of functional abilities, but
also to correct or control for impairments in the mobilization of neuropsychological func-
tions.
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Appendix 1. Examples of AEPS goals items for each strand of each domain
Domains Strands Examples of goal items
Fine motility
A. Reach, graps and release A.4: Grasps an object as big as a pea using ends of
the foreﬁnger and the thumb, without resting the
hand or the arm on a support
B. Functional use of fine motor skills B.3: Use his/her foreﬁnger to activate objects
Gross motility
A. Movement and locomotion in
supine and prone position
A.3: Crawls forward alternating arms and legs
motions
B. Balance in sitting B.2: Sits down on a child chair and stands up
C. Balance and mobility in standing
and walking
C.4: Climbs up and goes down the stairs
D. Play skills D.3: Catches, shoots, throws, and makes a ball or a
similar object roll
Self-care
A. Feeding A.4: Eats with a spoon or a fork
B. Personal hygiene B.1: Goes alone to the bathroom
C. Undressing C.1: Gets undressed alone
Cognition
A. Sensory stimuli A.1: Moves towards auditory, visual and tactile
stimuli
B. Object permanence B.1: Watches a person or an object until she/he or it
disappears from his/her sight
C. Causality C.2: Reproduces partly an interactive play or an
action in order to pursuit the play or the action
D. Imitation D.1: Imitates an unusual motor action
E. Problem solving E.2: Uses an object to obtain another object
F. Interaction with objects F.1: Appeals to imaginary objects while playing
G. Pre-academic skills G.1: Gathers objects according to categories
Communication
A. Pre-linguistic communicative
interactions
A.3: Participates in vocal interactions by babbling
B. Transition to words B.1: Draws someone’s attention and refers to a
person, an object or an event
C. Comprehension of words and
sentences
C.2: Executes, without any sign, a two steps order
D. Production of
social-communicative signals, words,
and sentences
D.2: Uses two words combinations
Social
A. Interaction with adults A.1: Reacts in an appropriate manner to a familiar
adult’s affect.
B. Interaction with environment B.2: Participates in established daily routines.
C. Interaction with peers C.1: Starts and keeps an interaction with a peer.
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Appendix 2. Items of the EFC-R (Adrien et al., 2001, p. 250) for attention, perception,
association and regulation functions
Functions Items
Attention 1. Has difficulty fixing attention
2. Is easily distracted
3. Focuses attention on details
4. Attention remains fixed
5. Does not look at what he/she is doing
Perception 1. Certain sounds elicit bizarre reactions
2. Hyper-reactive to sounds
3. Indifferent to certain sounds
4. Attracted to certain textures
5. Absorbed by music
Association 1. Does not associate several actions to find the solution to a problem or to obtain what he/she wants
2. Does not look when spoken to
3. Does not look alternatively at adult and object being manipulated
4. Doe not open mouth when offered a spoon, does not eat without help or eats badly
5. Sphincter control inconsistent or sensitive to the unexpected
Regulation 1. Does not use abilities consistently
2. Changeability of mood
3. Variable use of pre-language and language
4. Often breaks off activities suddenly
5. Repeats the same action or phase at length
Appendix 3. Items of the Regulation Disorders Evaluation Grid (Adrien et al., 2001)
and examples for each item (Adrien, 1996, pp. 184–185)
Items
Initiation
Breaking off Remains fixed and dumbfounded before the problem to be solved
e.g.: The examiner piles up two cubes in front of the child and invites him to do the
same. The child doesn’t react: he does not take the cubes, does not tap them, does
not handle them. The repetition of instructions can progressively incite the child to
produce the demonstrated action.
Perseveration Repeats a previous action at the beginning of an activity
e.g.: The child has just named an object’s picture correctly. In front of another
picture representing another object, he repeats the object’s name of the precedent
picture.
Slowness Responds slowly to requests and instructions
e.g.: The child piles up cubes after a delay.
Variability Is inconsistent in the initiation of activities
e.g.: During a developmental object permanence task, the child is able to ﬁnd the
hidden object: he lifts up the box and look at the object he has just discovered. At a
second trial, he only taps or scratches the box without paying attention to the
object.
Lack of synchronization Does not coordinate the elements of an activity at the outset
e.g.: Right away, the child is drawing while looking elsewhere.
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Maintenance
Breaking off Briefly stops activity during the task
e.g.: The child stops to look at the pictures book whereas he has began to point out
or name different objects represented in it.
Perseveration Perseveres with one or some elements of the activity
e.g.: The child repeats the action of piling up, what ever the objects and without
paying attention to their properties (if it meant for it).
Slowness Is slow to search for a solution
e.g.: The child is slow at piling up cubes, at embedding pieces of puzzle, at
drawing.
Variability Alternates different levels of behavior during activity
e.g.: During play with dolls, the child shows his knowing and mastery of different
appropriate actions like feeding them or doing their hair. But during these
activities, he demonstrates actions of different cognitive levels: he brings up the
glass to the doll’s month, then scratches the glass, taps it on the table and ﬁnally
gives the doll a drink.
Lack of synchronization Does not coordinate elements of the activity
e.g.: The child piles up cubes while looking elsewhere or listening to a noise or
beginning another activity like scratching the table. He can also start the action of
piling up a cube on another several times in a row or tap the second cube on the
ﬁrst one.
Achievement
Breaking off Abandons the activity undertaken despite being able to complete it
e.g.: The child begins to pile up two cubes and then breaks off for the third one,
whereas he has just sketched out the gesture.
Perseveration Repeats and reproduces actions (or thoughts) perseveratively, thus impeding
completion of the task
e.g.: The child keeps taping an object on the table or touching the examiner’ s hair
thus impeding the end of the activity.
Slowness Completes an undertaken activity slowly
e.g.: The child piles up cubes slowly, one by one.
Variability Uses means useful for completion of an activity in an inconsistent manner
e.g.: The child is able to embed forms into their board. He takes the ring and puts
it vertically on its lateral side, makes it turn and puts it ﬂat on the edge of its place
on the board. Then, he taps it, scratches it and ﬁnally lets it fall on the table.
Lack of synchronization Does not coordinate all the elements necessary to complete a task
e.g.: The child puts away the cubes in a box. He takes one of it and puts it correctly
inside. He takes another one, brings it up close to the box, breaks off during a
second and looks up, tapes the cube on the side of the box while still looking up
and then, lets it go of next to the box.
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